fflGH BULK NON-WOVEN COMPOSITE FABRIC 
CROSS REFERENCE 

The present invention claims the priority of U.S. Provisional Application No. 

60/157,689. filed October 5, 1999. 

FIELD OF THE INVENTION: 

The present invention relates to non-woven febrics having high bulk. In particular, 
the present invention relates to composite non-woven fabrics having a high bulk layer 
attached to a non-woven substrate layer. 

BACKGROUND OF THE INVENTION: 

The prior art contains examples of non-woven fabrics usefiil as wipes, towels, or 
other absorbent articles. These fabrics may combine a non-woven absorbent layer with a 
non-woven substrate layer for structure and sti-ength. In one type of prior art non-woven 
absorbent, a high loft, low density layer is combined with a hydroentangled substrate web. 
The resulting fabric is desirable in tiiat it ofifers tiie high loft and low density associated 
with the first layer in combination with the generaUy soft hand of the hydroentangled 
substrate layer, as is desirable, for example, when used as a baby wipe. 

These prior art fabrics, however, have several unresolved problems associated with 
them. In particular, when attaching tiie high loft layer to tiie hydroentangled substi-ate 
non-woven layer, it has been difficult to maintain the first layer's high loft and bulk. In 
order to achieve its loft, the first layer is typically air laid. Methods for subsequently 
attaching the first layer to the substrate layer have generally included hydrostitching and 
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hydroentangling. These methods, however, resuh in a wetting of the air laid high loft 
layer and a resultant permanent compression and densification thereof. 

In addition to problems associated with composite fabrics having an air laid layer, 
problems also exist with prior art air laid non-woven layers in and of themselves. In 
particular, such fabrics have heretofore suffered from excessive dusting and Unting. 

Several unresolved problems therefore exist relating to non-woven fabrics having a 
high loft and high bulk component. 

OBJECTS OF THE INVENTION: 

It is an object of the invention to provide a non-woven composite fabric having a 
non-woven substrate layer thermally bonded to a high loft absorbent layer. 

It is a further object of the invention to provide a method for producing a 
composite non-woven fabric having a high loft absorbent layer and a non-woven substrate 
layer. 

DESCRIPTION OF THE INVENTION 

The method generally comprises the steps of providing a hydroentangled non- 
woven layer having a first binder component, and depositing a second non-woven layer 
having a high bulk and loft on to the hydroentangled layer to form an unbonded composite 
fabric. The second layer also has a binder component with a melting temperature 
substantially equal to the first binder melting temperature. 

The unbonded composite is then thermally bonded with air heated to a temperature 
in the range of the melting points of the first and second binder fibers. The thermal 



bonding step may comprise air drying of the composite to remove moisture from the 
hydroentangled layer. Also, the bonding step may comprise heating in an oven. As they 
begin to melt, the binder fibers from each layer flow at least partially across the interface 
between the two layers. In this manner, the layers are simultaneously stabilized and the 
composite is bonded together without densifying any of the layers. Advantageously, 
bonding between layers thereby takes place without any wetting of the high bulk and loft 
layer, thereby preserving its loft and bulk qualities. 

An embodiment of the method of the invention as described above is illustrated 
schematically in Figure 1. A first web 2 is hydroentangled at hydroentangling station 4. 
Web 2 comprises at least a binder fiber portion. Web 2 may be hydrophobic or 
hydrophilic. Preferably, the first web layer 2 comprises staple rayon fibers hydroentangled 
together with binder fibers. The staple rayon fibers preferably comprise 60-85% by weight 
of the layer, and are between about 1.7-6 dtex and about 30-70 mm in length. Binder 
fibers preferably comprise between about 15 - 40% by weight of the layer. Prior to 
hydroentangling, a staple fiber batt may be prepared by any means as are known in the art, 
including, by way of example, carding, randomization, and air laying. The batt is then 
hydroentangled by any method as are generally known in the art. An example of a 
hydroentangling method is described in U.S. Patent No. 3,485,706 to Evans, herein 
incorporated by reference. The hydroentangled web 2 has a preferred basis weight in the 
range of 10-100 gm/m^, with 20-70 gm/m^ most preferred. 

Hydroentangled web 2 may then be pre-dried under vacuum in drier 6. This step 
of pre-drying is optional. 



Forming heads 8 then deposit a high loft second web 10 on first web 2 to form un- 
bonded composite 12. Preferred second layer 10 comprises 60-85% by weight pulp and 
15-40% by weight binder fiber. The most preferred pulp is Southern Kraft, as is known in 
the art. Preferably, the second layer 10 is air laid substantially dry. An example of air 
laying is provided in U.S. Patent No 3,692,622 herein incorporated by reference. The 
second web has a preferred basis weight in the range of 10-100 gm/m^, wth 20-70 gm/m^ 
most preferred. The second layer 10 may be deposited on either side of the 
hydroentangled first layer 2, and may be in the form of a prepared tissue sheet, as an 
airlaid mat applied directly to the staple web surface, or as an airlaid web provided on a 
forming . wire. The two webs 2 and 10 are provided in a preferred weight ratio of about 
1:1, with an operable ratio of between 1:4 to 4:1. 

The binder fibers for both web layers 2 and 10 preferably comprise bicomponent 
fibers having polyethylene as the outer layer with one of either poly(ethylene terephalate) 
or polypropylene as the inner layer. Bicomponent fibers are preferred over homogenous 
fibers as bicomponent fibers v^l lose only part of their structure during melting, with the 
remaining member able to participate in the fabric structure and add resiliency. Sheath- 
core and side by side bicomponent fibers may be used. Binder fibers are preferably 30-70 
mm in length, and 1.7-6 dtex. Most preferred binder fibers are 40-60 mm in length, 2.2 
dtex, and comprise 20% by weight of the respective layer. Binder fiber components of 
both webs 2 and 10 have substantially equal melting temperatures, which are generally low 
and preferably in the range 129 - 134 T for the polyethylene portion. 

The two layers 2 and 10 of un-bonded composite web 12 are then bonded to one 
another by passage through ovens 14, which operate at a temperature in the range of the 



binder fiber melting temperatures. At least a portion of the binder components of the two 
layers melt in oven 14 and flow into the fiber crossover junctions of the individual webs 
and into the layer interface region. In this manner, the layers are simultaneously stabilized 
and bonded to one another without densifying either of the layers. Bonded composite 
fabric 16 results, which retains the high loft quality of web 10. 

In a most preferred embodiment of the method of the invention, the pre-drier 6 of 
Fig. 1 is eliminated, and high loft web 10 is directly air laid dry onto wet hydroentangled 
web 2. Bonding of the unbond composite web then takes place simultaneously with 
drying of web 2 in oven 14, which may comprise a drier. By combining drying with 
bonding, this most preferred embodiment of the method , of the thereby provides a 
significant manufacturing cost and time savings. 

In an additional embodiment of the invention, a second hydroentangled web is 
provided on the exposed side of the high loft layer prior to the thermal bonding step. An 
unbonded composite is thereby formed with the two hydroentangled layers sandwiching 
the high loft layer. The second hydroentangled web is substantially the same as the first, 
with a binder component also as described in relation to the previously described binders. 
The unbonded composite is then thermally bonded with air heated to a temperature in the 
range of the binder fiber melting point. This resuUs in the binder component of all three 
layers melting and flowing at least partially across the layer interfaces. In this manner, the 
layers are simuhaneously stabilized and the composite is bonded together without 
densifying any of the layers. The resultant bonded composite fabric retains the high loft of 
the pulp layer, as well as having greatly reduced linting and dusting characteristics over the 
high loft fabric alone or in combination with a single hydroentangled layer. 



In addition to the methods as described above, the present invention further 
comprises the non-woven fabric products produced thereby. The composite non-woven 
fabric of the invention generally comprises a hydroentangled first layer that comprises at 
least a binder fiber component, a high loft second layer that also has a binder fiber 
component, with the second high loft layer deposited on the first layer. The binder fiber 
component fi^om the second layer extends at least partially across a layer interface and into 
the first layer, and the binder fiber component fi"om the first layer likewise extends at least 
partially across a layer interface and into the second layer, with the two layers thereby 
bonded together. The layers are thus advantageously bonded without densifying of either 
layer. 

Preferably, the first layer of the fabric of the invention comprises staple rayon 
fibers hydroentangled together with binder fibers. The staple rayon fibers preferably 
comprise 60-85% by weight of the layer, and are between about 1.2-6 dtex and about 
30-70 mm in length. Binder fibers preferably comprise between about 15-40% by weight 
of the layer. Prior to hydroentangling, a staple fiber batt may be prepared by any means as 
known in the art including, by way of example, carding, randomization, and air laying. 
The batt is then hydroentangled by any methods as are generally known in the art. An 
example of a hydroentangling method is described in U.S. Patent No. 3,485,706 to Evans, 
herein incorporated by reference. The hydroentangled web has a preferred basis weight in 
the range of 10-100 gm/m^, with 20-70 gm/m^ most preferred. 

The preferred second layer of the fabric of the invention comprises 60-85% by 
weight pulp and 1 5-40% by weight binder fiber. A most preferred pulp is Southern Kraft, 
as is known in the art. Preferably, the second layer is substantially dry. The second web 



has a preferred basis weight in the range of 10-100 gm/m^ with 20-70 gm/m^ most 
preferred. The second layer may be deposited on either side of the hydroentangled first 
layer, and may be in the form of a prepared tissue sheet, as an airlaid mat applied directly 
to the staple web surface, or as an airlaid web provided on a forming wire. The two webs 
are present in a preferred weight ratio of about 1:1, with an operable ratio of between 1:4 
to 4:1. 

The binder fibers for both layers of the fabric of the invention preferably comprise 
bicomponent fibers with a polyethylene outer layer and one of either poly(ethylene 
terephalate) or polypropylene as an inner layer. Bicomponent fibers are preferred over 
homogenous fibers as bicomponent fibers will lose only part of their structure during 
melting, with the remaining member able to participate in the fabric structure and add 
resiliency. Sheath-core and side-by-side bicomponent fibers may be used. Binder fibers 
are preferably 30-70 mm in length, and 1.7-6 dtex; most preferably 40-60 mm in length, 
2.2 dtex, and they comprise 20% by weight of the respective layer. 

In an additional embodiment of the fabric of the invention, a second 
hydroentangled web is bonded to the exposed side of the high loft layer, with the high loft 
layer thereby sandwiched between the two hydroentangled layers. The second 
hydroentangled web is substantially the same as the first, with a binder component also as 
described in relation to the previously described binders. The binder fiber component 
extends at least partially over a layer interface and into the high loft layer to thereby bond 
the two layers together. In this manner, the three layers are simultaneously stabilized and 
the composite is bonded together without densifying any of the layers. The resultant 
bonded composite fabric retains the high loft of the pulp layer, and shows greatly reduced 



linting and dusting characteristics over the high loft fabric alone or in combination with a 
single hydroentangled layer. Such a fabric my prove particularly useful as a baby wipe. 

It is to be understood that the disclosure is not limited in its application to the 
details of the construction and the arrangements set forth in the following description or 
illustrated in the drawing. The present invention is capable of other embodiments and of 
being practiced and carried out in various ways, as will be appreciated by those skilled in 
the art. Also, it is to be understood that the phraseology and terminology employed herein 
are for description and not limitation. 
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